Abstract: We measured intensity fluctuations of pump and probe beams after interaction whit Rb atoms in Electromagnetically Induced Transparency [ 11. Both fields presente super-poissonian statistics and become correlated in intensity, in qualitative agreement with theoretical predictions. The measured correlation is a first step towards the observation of macroscopic entanglement in EIT.
Introduction
We present the first experimental investigation of field fluctuations and correlations in EIT [ 2 ] . We measured intensity noise for pump and probe fields, as a function of the probe field detuning. We find, both theoretically and experimentally, super-poissonian statistics for both fields, and intensity correlations peaked at the EIT resonance. The coupling of the fields with the atoms introduces a spreading in the photon distribution associated to each field. The atoms act as coherent nonlinear mixers, redistributing photons between both modes, in such a way that the mean numbers do not valy appreciably but the variances are modified.
Experimental setup
Our experimental setup is sketched in Figl. We use a 5 cm long room-temperature Rb vapor cell. Two independent exqended-cavity diode lasers (ECDLs) provide pump and probe fields. The pump is tuned to the "Rb 15s1/2, F=3> f15P3,2, F'=3> transition, while the probe is scanned across the Doppler-broadened "Rb )5SIl2, F=2> +)5P312, F=1,2 or 3> line. The two beams are ortliogonally polarized and combined by a polarizing beam-splitter cube (PBS). At the output of the cell we separate the beams with another PBS. We then can detect both fields with a balanced detection setup [3] . Half-wave plates enable us to recombine the two fields and measure the fluctuations of the sum and difference intensities. From these we extract the intensity correlations. polarizing beamsplitter cube: S.A.: spectrum analyser.
Results and discussions
The usual EIT signal is observed sending the probe beam into the detection region and measuring the DC (average) intensity. We observe a width of the EIT signal between 5 and 10 MHz.
Next, we measure the intensity fluctuations for the probe beam, Fig.2(a) . For the range of frequencies spanned, the statistics is always super-poissonian, but it presents a sharp peak (almost 20 dB) corresponding to the EIT resonance. The pump intensity fluctuations present similar behavior, Fig.2(b) . In Fig.2(c) , (d) we present the Fano factors for both fields. The probe and pump intensities were 14.5 mW/cm2 and 63.8 mW/cm2, respectively. We measured the noise properties of the sum and difference beam intensities, sending each beam to one of the detectors. Subtracting the intensity-difference noise from the intensity-sum, we observe a clear correlation on the EIT resonance. The shot-noise level is measured by mixing the two beams. The results are presented in Fig.3 . We observe x7 dE3 splitting behveen the sum and "erence fluctuations . 
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